Electrospun gelatin/poly(L-lactide-co-epsilon-caprolactone) nanofibers for mechanically functional tissue-engineering scaffolds.
Recently, much attention has been given to the fabrication of tissue-engineering scaffolds with nano-scaled structure to stimulate cell adhesion and proliferation in a microenvironment similar to the natural extracellular matrix milieu. In the present study, blends of gelatin and poly(L-lactide-co-epsilon-caprolactone) (PLCL) (blending ratio: 0, 30, 70 and 100 wt% gelatin to PLCL) were electrospun to prepare nano-structured non-woven fibers for the development of mechanically functional engineered skin grafts. The resulting nanofibers demonstrated the uniform and smooth fibers with mean diameters ranging from approx. 50 to 500 nm with interconnected pores, regardless of the composition. The contact angle decreased with increasing amount of gelatin in the blend and the water content of the nanofibers increased concurrently. PLCL nanofibers retained significant levels of recovery following application of uniaxial stress; GP-3 with 70% PLCL blend returned to the original length within less than 10% of deformation following 200% of uniaxial elongation. The overall tensile strength was inversely affected by increase in the gelatin content and degradation rates of the nanofibers were accelerated as the gelatin concentration increased. When seeded with human primary dermal fibroblasts and keratinocytes on the nanofibers, both initial cell adhesion and proliferation rate increased as a function of the gelatin content in the blend. Additionally, the total cell number was significantly greater on the nanofiber scaffolds than on polymer-coated glasses, indicating that nanofibrous structure facilitates cell proliferation. Taken together, gelatin/PLCL blend nanofiber scaffolds may serve as a promising artificial extracellular matrix for regeneration of mechanically functional skin tissue.